Hypothalamic endocannabinoid signalling modulates aversive responses related to panic attacks.
Recurrent panic attacks, comprising emotional and cardiovascular aversive responses, are common features in panic disorder, a subtype of anxiety disorder. The underlying brain circuitry includes nuclei of the hypothalamus, such as the dorsomedial hypothalamus (DMH). The endocannabinoid system has been proposed to modulate several biological processes in the hypothalamus. Thus, we tested the hypothesis that hypothalamic endocannabinoid signalling controls aversive responses in an animal model of panic attacks. Local infusion of NMDA into the DMH of rats induced panic-like behaviour. This effect was prevented by local, but not intraperitoneal, injection of a 2-arachidonoylglycerol (2-AG) hydrolysis inhibitor (MAGL inhibitor, URB602). The anandamide hydrolysis inhibitor (FAAH inhibitor), URB597, was ineffective. The anti-aversive action of URB602 was reversed by CB1 and CB2 antagonists (AM251 and AM630, respectively), and mimicked by CB1 and CB2 agonists (ACEA and JWH133, respectively). URB602 also prevented the cardiovascular effects of DMH-stimulation in anaesthetised animals. None of the treatments modified blood corticosterone levels. In conclusion, facilitation of 2-AG-signalling in the DMH modulates panic-like responses. The possible mechanisms comprise activation of both CB1 and CB2 receptors in this brain region.